回転球面上における減衰性2次元乱流の非線形発展 (渦度場のダイナミックスと乱流の数理) by 崎, 恵典 et al.
Title回転球面上における減衰性2次元乱流の非線形発展 (渦度場のダイナミックスと乱流の数理)
Author(s)崎, 恵典; 杉原, 裕司; 本地, 弘之













) Carnevale 1) $\mathrm{E}$
$\omega_{a}$
2) Carnevale Carnevale








$1$ ), $2$ )
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$\xi$ \xi $=0.7\sim \mathrm{o}.75$




\mbox{\boldmath $\lambda$} \mbox{\boldmath $\phi$} $\mu=\sin$ \mbox{\boldmath $\phi$} $(\lambda, \mu)$ \mbox{\boldmath $\omega$} $($ \mbox{\boldmath $\lambda$}, $\mu)$
$\frac{\partial}{\partial t}\omega+\frac{1}{a^{2}}J[\psi,\omega]+\frac{2\Omega}{a^{2}}\frac{\partial\psi}{\partial\lambda}=(-1)^{p1}+\nu_{2p}\{’\Delta p+(\frac{-2}{a^{2}})^{p}\}\omega$ (3)
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$\frac{d\nabla\omega}{dt}$ $=$ $-A\cdot\nabla\omega$ , (4)
$A$ $=$ $=$
$A$ \mbox{\boldmath $\lambda$}
$det(A- \lambda I)=-(\frac{\partial^{2}\psi}{\partial x\partial y})^{2}+\frac{\partial^{2}\psi}{\partial x^{2}}\frac{\partial^{2}\psi}{\partial y^{2}}+\lambda^{2}=0$ ,
$\lambda=\pm\{(\frac{\partial^{2}\psi}{\partial x\partial y})^{2}-\frac{\partial^{2}\psi}{\partial x^{2}}\frac{\partial^{2}\psi}{\partial y^{2}}\}^{1/2}=\pm(-detA)1/2$
$A$
\mbox{\boldmath $\omega$} , (4)
$\nabla\omega\sim c_{e}xp\{\pm(-detA)1/2t\}$






$\frac{d\nabla\omega_{A}}{dt}$ $=$ $-\lrcorner 4\cdot\nabla\omega_{A}$ , (5)







$E(t)$ $=$ $\frac{1}{4\pi}\int_{-1}^{1}\int_{0}^{2\pi}\frac{1}{2}|\nabla\psi|^{2}d\lambda d\mu$, (6)
















































1) $\mathrm{G}.\mathrm{F}$ . Carnevale, $\mathrm{J}.\mathrm{C}$ . $\mathrm{M}\mathrm{c}\mathrm{W}\mathrm{i}\mathrm{l}\mathrm{l}\mathrm{i}\mathrm{a}\mathrm{m}\mathrm{S}$ , Y. Pomeau, $\mathrm{J}.\mathrm{B}$ . Weiss and $\mathrm{W}.\mathrm{R}$ . Young:
6
Evolution of Vortex Statistics in Two-Dimensional Turbulence, Phys.Rev.Lett.,
Vol.66, 2735 (1991).
2) :2
$\text{ ^{ } }$ , Mem. Fac. Sci. Kochi Univ.(Inform Sci), Vol.17, 20 (1996).
3) S. Yoden and M. Yamada: A Numerical Experiment on Two-Dimensional Decaying
Turbulence on a Rotating Sphere, J. Atmos. Sci., Vol.50, No 4, 631 (1993).
4) J. Weiss: The Dynamics of Enstrophy $r_{\mathrm{b}\mathrm{a}\mathrm{n}\mathrm{S}\mathrm{f}\mathrm{e}\mathrm{r}}$ in Two-Dimensional Hydrodynamics,
Physica, $D48,273$ (1991).
5) C. Basdevant and T. Philipovitch: On the Validity of the ”Weiss Criterion” in Two-
Dimensional Turbulence,
$-$
Physica , $D73,17$ (1994).
1
$\ovalbox{\tt\small REJECT}_{5}^{\mathrm{L}40}\mathrm{L}40\mathrm{L}20\mathrm{I}\mathrm{R}2\mathrm{I}\mathrm{N}\mathrm{N}\mathrm{F}\infty \mathrm{F}\infty 502E(n)\propto n5e-n/240$








$1.00\mathrm{E}\mathrm{a}\mathrm{E}+00_{\ovalbox{\tt\small REJECT}^{!^{-\mathrm{t}}}---_{\mathrm{p}_{\vee\prime\backslash :}}:-_{11}-_{P:}:-!^{-_{\tilde{\nu}\backslash }:}!-\backslash ::}:::::.....’.,::::-::::::::::::::::\sim-\underline{\vee}\Leftrightarrow j’:\backslash \backslash ’\backslash ::\backslash \backslash _{\backslash }:::\backslash ’-’\sim.i_{i}\mathrm{h}..::_{\wedge}:_{\bigvee_{\backslash }}’\sim\backslash \backslash \backslash \backslash j\backslash \backslash \cdot 4^{*}ii:_{\mathrm{i}^{\wedge}\mathrm{t}\backslash }:_{i}::::\overline{:::-_{\kappa}:=\backslash .\cdot.\underline{:}:_{==}:\mathrm{r}\mathrm{t}\prime\backslash :^{\mathrm{s}}\backslash \prime\backslash \backslash N!^{\backslash \Gamma}.}$
TIME
4




$0$ 10 20 30 40 50
$\mathrm{R}_{\mathrm{o}^{-1}}$
6 nc Rhines
9
